Alcaligenes faecalis var. myxogenes 10C3, which produces large amounts of succinoglucan and small amounts of curdlan, was genetically unstable and mutated spontaneously to a form producing more curdlan than succinoglucan when stocked on nutrient agar slants. The mutation occurred in the absence of cell division when the cells were incubated in saline and was enhanced by treatment with N-methyl-N'-nitro-N-nitrosoguanidine, ethyl methane sulfonate, or ultraviolet light. Mutant strains were genetically stable and did not revert spontaneously for at least 1 year when stocked on nutrient agar slants.
During studies on succinoglucan production in Alcaligenes faecalis var. myxogenes 10C3, a spontaneous mutant strain 10C3K, which produces a neutral polysaccharide (curdlan) in place of succinoglucan, was obtained unexpectedly (8, 9) . Succinoglucan is a water-soluble polysaccharide containing succinic acid (5) ; its polysaccharide moiety consists of /3-1,3-, ,8-1,4-, and /3-1,6-linked glucose residues and a small proportion of 8-1,3-linked galactose residues (13) . In contrast, curdlan is a water-insoluble polysaccharide composed exclusively of /-1,3-linked glucose residues (9) . Genetic instability of polysaccharide production in strain 10C3 has been observed in stocks stored for several years. Recently, we demonstrated that aniline blue combines specifically with a curdlan-type polysaccharide; thus organisms forming this polysaccharide can be identified as blue colonies on aniline blue plates (14, 15 Culture conditions for polysaccharide production. Volumes of 95 ml of synthetic medium in 500-ml flasks were inoculated with 5 ml of a seed culture that had been grown in the same medium. The culture was shaken reciprocally at 120 strokes per min at 30°C for 5 days.
Determinations of succinoglucan and curdlan. Succinoglucan and curdlan were determined as described previously (7) .
RESULTS AND DISCUSSION When strain 1003, capable of producing large amounts of succinoglucan and small amounts of curdlan, was stored on PY agar slants, its ability to produce polysaccharides was unstable and mutated to production of more curdlan than succinoglucan. This mutation was effectively monitored by the aniline blue method, in which mutant strains were detected as blue colonies on aniline blue plates (Fig. 1) . When fresh stocks with low spontaneous mutational backgrounds were incubated at 300C, periodic tests on aniline blue plates showed that blue colonies accumulated (Table 1) ; after 60 days, the ratio of blue to white colonies was about 1/100. This high incidence of blue colonies may result from a selective growth advantage of the mutant strain over the parent strain, but when the stocks were transferred at 2-day intervals for 60 days, the incidence of blue colonies was low ( Table 1 the mutation does not appear to be produced in the state of active cell division, but rather when the cells are approaching death; it may be caused by physical damage to deoxyribonucleic acid or some mutagenic substances accumulating after division has ceased. Similar spontaneous mutation in the absence of deoxyribonucleic acid replication has been observed in stored spores of Bacillus subtilis (20) , desiccated cells of Escherichia coli (19) , and stored bacteriophage T4 (4). Next we isolated many blue colonies and measured the amounts of succinoglucan and curdlan produced (Table 3) . One strain (NB-11) produced only curdlan, as does strain 1OC3K. The other mutant strains produced small amounts of succinoglucan and large amounts of curdlan. The abilities of the mutants to produce polysaccharides were stable: no white colonies were detected in more than 1 year while cells were stocked on nutrient agar slants.
We also tested the effects of mutagens and ultraviolet light on the mutation rate (Table 4) . N-methyl-N'-nitro-N-nitrosoguanidine, ethyl methane sulfonate, and ultraviolet light increased the incidence of mutations, but sodium nitrite had no significant effect. Mitomycin C, ethydium bromide, acridine orange, and sodium dodecyl sulfate, which cause elimination of plasmids, also had no significant effect, suggesting that plasmids are not involved in the production of polysaccharides.
Recently we found that among 10 (15) .
We also found that some of these stock cultures were mixtures of blue and white colonies (15) showing a similar mutation to that described here. It is unknown what gene(s) is concerned with this mutation, and the mutation may be complicated (many different types of blue colonies have been isolated). Our discovery of highly stable strains 1OC3K and MB-11 that can produce gel-forming polymer (curdlan) in high yield is very important. A uracil auxotroph derived from strain 1OC3K will be used for commercial production of curdlan (6) . However, if one strain produces two different extracellular polysaccharides, it will not be easy to produce either of the polysaccharides independently.
